Collagen Membrane and Immune Response in Guided Bone Regeneration: Recent Progress and Perspectives.
Collagen is one of the important components of collagen membranes as well as the extracellular matrix (ECM). Most previous studies have focused on combining collagen membranes with various cross-linking agents, grafting materials, and cytokines to enhance their mechanical properties and bioactivities. Moreover, collagen membranes are often designed to minimize foreign body reactions involving macrophages. However, macrophages were recently found to play a pivotal role during bone regeneration based on their polarization into both proinflammatory and anti-inflammatory phenotypes. Because of the abilities to modulate macrophage polarization and mediate the balance of proinflammatory and anti-inflammatory microenvironments, immune-responsive collagen membranes may be an innovative strategy for promoting bone regeneration. Herein, following a brief review of collagen membranes and the background of macrophages, recent modulations and studies of immune-responsive collagen are described to express the potential of collagen interacting with macrophages and the necessity of further studies in the field of immune-responsive collagen membranes.